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THE LUMINESCENCE OF DIAMOND-~—III 


Sir C, V. 
1, THE ELEectTronic 


A$ was remarked in the first article of the 

series, the emission band at 4156 dis- 
covered by C. Ramaswamy in the year 1930 
plays the leading role in the blue luminescence 
of diamond, while the band at 5038 studied 
later by Dr. Nayar anu by Miss Mani plays an 
analogous role in respect of the green lumines- 
cence. These bands sharpen when the dia- 
mond is held at liquid air temperature and 
shift to 44152 and 5032 respectively. The 
\ 4152 emission also then appears resolved into 
a doublet, the width and separation of the 
components varying considerably with the 
Specimen under study. In particular, the 
doublet is narrow for the diamonds which ex- 
hibit the blue luminescence feebly, a circum- 
stance which is favourable for a satisfactory 
resolution of the associated vibrational spec- 
trum into its discrete components. Absorption 
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RAMAN 
EMISSION SPECTRA 


bands are also observed at 44152 and 45032 in 
the spectrum of white light transmitted by the 
respecfive diamonds, the strength of such ab- 
sorption varying pari passu with the intensity 
of the corresponding emission. Hence, one is 
justified in ascribing them to electronic tran- 
sitions in the crystal lattice. Where there is an 
apparent lack of correspondence between the 
strength of the absorption and of the emission, 
there is evidence for the existence of self- 
reversal or other cause affecting the emission 
intensity. 

The investigations of Dr. Nayar and of 
Miss Mani have also shown that 4152 and 
45032 are by no means the only electronic 
transitions recorded in the luminescence spec- 
tra, though these stand out by reason of their 
special intensity and their association with 
vibrational transitions in the lattice. ines 
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appearing strongly both in emission and absorp- 
tion have bee. observed at 44189, 4197, 4206, 
4907, 4959 and 5359. A fairly strong line at 
45758 and numerous otkers which are less 
intense have also been recorded in the emission 
spectra of various diamonds but have ..ot so 
far been detected in absorption. The electronic 
emission lines may be divided broadly into two 
groups, viz., those that appear along with the 
emission at 44152 and the rest with that at 
45032. They are observed respectively with 
the diamonds exhibiti:g these two types of 
luminescence. 

The electronic line at 44156 present in the 
blue luminescence spectrum sharpens and in- 
creases in peak intensity when the diamond is 
tooled down. Per contra, it decreases in peak 
intensity when the diamond is heated up, until 
finally at 350°C. it merges into a continuous 
backgrouad and ceases to be visible. Its inte- 
grated intensity has been investigated by 
Chandrasekharan and found to remain unalter- 
ed over a wide range of temperature. 
Miss Mani’s iavestigations have shown that the 
other electronic lines likewise shift towards 
smaller wave-lengths and sharpen when the 
diamond is cooled down to liquid air ‘tempe- 
rature. The ‘shift in wave numbers in the 


36 «37 «38 30 


The Luminescence of Diamonad—I/1 


at 41060, and the minor term with an absorp. 
tion wave-length at 1750. The actually 
observed absorption in the ultra-violet, how- 
ever, extends further towards greater wave. 
lengths. Diamonds of the no..—luminescent 
type show a complete cut-off for wave-length; 
less than 42250, while the best specimens of 
this class exhibit a comp'ete transparency ip 
the visible and near ultra-violet regions of the 
spectrum. Diamonds which exhibit lumines- 
cence, however, show a different behaviour 
When the thickness of the plate is reduced 
sufficiently, the observed transmission extends 
down to 42250. There is, however, a strongil 
absorption at greater wave-lengths, acd indeei 
with the largest thicknesses, a complete cut-of 
is observed extending to 4152, and feeble 
absorption bands are noticed at even greater 
wave-lengths. These features are exhibited i 
Figs. 1 and 2 taken from a paper 
K. G. Ramanathan. 

In moderate thicknesses, however, blue 
luminescent diamonds transmit wave-length 
greater than 3000 quite freely with the ex 
ception of certain absorption lines noticed it 
the region between 43500 and 43900, and 
vibrational bands associated with the A4li 
electronic transition. 


Fic. 1 
Absor} tion of Visible Light by Thick Diamond : (a) At Room Temperature; (4) At Liquid Air Temperature 


various cases is fou.id to be of the same order 
of magnitude and roughly proportional to the 
respective frequencies. 
2. THe ELectronic ABSORPTION SPECTRA 
The refractive indices of diamond fit very 
well into a dispersion formula containing two 
terms, the major term indicati..g an absorption 


Some 25 such absorption lies of the first kit 
can be seen in Fig. 3 which is reproduced 

a peper by Dr. Nayar. To record trem su 
fully, it is necessary to hold the diamond 
liquid air temperature and to adjust the thid 
ness of diamond traversed as well as ? 
photographic exposure suitably, 
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Fic. 2 


Absorption of Visible Light by Thick Diamoid under High Dispersion. 











3019 
(2983)---- 
(2955)---- 
(2933) --—- 





Fic. 3 


A®sorption Lines in the Ultra Violet, 


Ordinarily, a diamond of the blue-luminescent 
class should be less than a millimeter thick to 
show any transmission for wave-lengtts less 
than 43000. Very thin diamonds of the same 
variety exhibit a series of sharply-defined ab- 
sorption lines in the wave-length region be- 
tween \ 2370 and 42240. These are shown in 


Fig. 4 reproduced from a paper by K. G. Rama- 
nathan. 
It is notewor‘ty that a precisely similar set of 
absorption lines is observed also ia the u tra- 
violet transmission of green-luminescent d a- 
mond, but can thea be seen with moderate 

thicknesses of the material. 
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Ultra-Violet Absorption Spectrun of Thin Blue-t!uorescent Di: m nd: (2) At Room Temperature aid 
(4) Liquid Air Temperature, 


It should be emphasised that the absorption 
spectra exhibited in Figs. 3 and 4 stand on a 
different footing from those mentioned in the 
preceding section and those shown in Figs. 1 
and 2. They do not appear as emission lines, 
and their strength is not directly related to the 
intensity of luminescence. I.deced, the absorp- 
tion lines seen in the vicinity of \ 3000 become 
weak and diffuse and the transparency extends 
further into the ultra-violet in the case of 
strongly blue—luminescent diamonds, as was 
first observed by Sunanda Bai. 

3. THe InrrA-Rep AcTIviry oF DIAMOND 

Polished cleavage plates are particularly 
suitable for quantitative studies o1 infra-reit 
absorption. The results obtained by K. G. 
Ramanathan with a whole series of such plates 
are highly significant in relation to our pre- 


sent subject. No important differences are 
observed as between different diamonds in the 
infra-red activity in the spectral region be- 
tween 1400 and 2800 cm.—! which covers the 
octaves and combinations of the fundamental 
vibration frequencies. There are, however, 
great differences in behaviour in the spectral 
region between 700 and 1400 cm-—! which 
covers the first-order vibration frequencies. 
The diamc.zds which are non-luminescent are 
completely transparent in the latter region. On 
the other hand, the non-birefringent and 
weakly blue-lumiszescent diamonds show a 
strong activity in the latter region, and the 
absorption-curves exhibit a series of peaks 
exhibiting a resolution of the vibration spec— 
trum into distinct componeuts (see Fig. 5). 
Green-luminescent diamonds show an _ inter- 


Absorption Spectrum of N.C.177 (0.a8mm. thick) & 
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mediate behaviour, such as would result from 
passage successively through two plates of ap- 
propriate thickness belongiag respectively to 
the active and non-active types (see Fig. 6). 
Strongly blue-luminescent diamonds are found 
to exhibit an ivfra-red activity which is dis— 
tinctly less than in the case of diamonds with 
a weak luminescence. The character of the 
absorption-curve also shows minor variations 
accompanytig the changes in the colour and 
intensity of the luminescence. 
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activity indicates that the electronic structure 
of the non-luminescent diamond has _ the 
highest or Oh type of symmetry, while the 
electronic structure of the blue-luminescent 
diamonds possesses only the lower or Td type 
of symmetry. 
4. THE ORIGIN OF THF LUMINESCENCE 

The experimental facts already described do 
not permit us to accept the belief formerly en- 
tertained that the luminescence of diamond 
arises from the presence of chemical impuri- 


Absorption Spectrum of N.C.110 (0-81 mm. thick) 
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Irfra-Red Absorption Spectrum of Green-Fluorescent Diamond. 


The diamonds which show the first-order 
infra-red activity most strongly are those 
which make the nearest approach to ideal per- 
fection of crystal structure as shown by their 
freedom from birefri:gence and the'r X-ray 
behaviour. Per contra, the diamonds which do 
not skow the first-order activ:ty are these 
which exhibit the largest d2parture frcm ideality 
as indicated by such tests. In these c’rcum- 
stances, it is clearly not possible to ascribe the 
infra-red activity exhibited by the former class 
of diamoads to structural imperfect‘ons or other 
accidental circumsta.ices. We are, in fact, 
compelled to recognize that tke difference in 
behaviour connotes a fundame..tal difference in 
crystal structure. The nature of such difference 
follows from _ well-estahl'sted spectroscopic 
principles, according to which the absence or 
presence of first-order infra-red activity in a 
crystal of the cubic tlass depeds on whether 
the structure of the crystal does or does not 
possess centres of symmetry. In other words, 
the observed behaviour in respect of infra-red 
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ties. They also serve to exclude the alternative 
hypothesis that the luminescence is activated 
by extraneous impurities. As early as 1941, 
Dr. Nayar suggested that the origin of the blue 
lumi.wescence studied by kim should be sought 
for in the departure of the crystal structure 
from ideal perfection. While this suggestion 
contains an element of truth, the results of 
subsequent investigations with a wider range 
of materiai show that it is not by itself suffi- 
cient to cover the facts. It does not, for in- 
stance, explain wry diamonds which, as judged 
by. optical and X-ray tests, show structural 
imperfections of the crystal in the highest 
degree, are precisely those which are non-lumi- 
nescent. Neither does it account for the green 
type of luminescence ard for the relationship 
between luminescence and birefringence which 
has been so clearly established. We are thus 
forced to look a little deeper to reach a clear 
uaderstanding of the array of facts revealed b 

the Bangalore investigations. a 

(To be continued) 
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DR. M. S. KRISHNAN 


CIENTISTS all over India will welcome the 
news of the appointment of Dr. M. S. 
Kr’sknan, MA., Ph.D., A.R.C.S.,F.N.1., as Director 
of the Geological Survey of I.dia. Dr. Krishnan 
is the first Indian to become the Head of this 
important Department of the Government of 
India. 

Born in 1898 at Mabarajpuram, Tanjore Dis- 
trict, Dr. Krishnan has had a brilliant academic 
career. After taking his Honours degree in 
Geology with distinction from the Madras Pre- 
sidency College in 1919, he worked as a 
Demonstrator for two years in the same col- 
lege. He then went to the Imperial College of 
Science and Tecknology, and in 1923, was 
awarded the Ph.D. degree of the Londen 
University. 

Dr. Kristnan joined the Geological Survey 
of India in 1924 as an Assistant Superintendent 
and did a considerable amou..t cf field work in 
the Orissa States of Gangpur, Keonihar, ete. 
Later, under his direction, many mineral depo- 
sits were investigated, and systematic geological 
mapping comme.:ced in several districts of the 
Madras Presidency. 

From 1933 to 1935, he was Professor of Geo- 


logy at the Presidency College, Calcutta, which 
post he held along with that of the Curator 


(now styled Petrologist) in the Geological 


Survey. 
In 1935, he went to Great Britain, United 


States of America, and Caxada, and visited 
several important centres of Mining and Geo- 
logy. On his return ia 1936, he was appointed 
a Memter of the Coal Mining Committee con- 
stituted by the Government of India. 

Dr. Krishnan became a Superintending Geolo- 


gist in 1945, and in 1946 visited Englazd as an 
Official Delegate to the Royal Society Emp’‘re 
Scientific Conference. In 1947, he was deputed 
to Europe and America to make a special study 
of the methods of iavestigation of rare ea*th 
minerals. In 1949, he attended, at Lake Success, 
the United Nations Scientific Conference on the 
Conservation and Utilisatic: of Rescurces as a 
Member of the Indian Delegation. 

He was President of the Geology Section of 
the Ind’an Science Co.igress in 1935. He is a 
Fellow or Member of many learned societies 
of the world, chief among wich are the Indian 
Academy of Sciences, National Institute of 
Sciecces of India, National Academy of Scien- 
ces of India, Mining, Geological and Metallur- 
gical Institute of India, Geological, Minirg and 
Metallurgical Society of India, Indian Society 
of Soil Science, Indian Ceramic Society, Geo- 
logical Society of London. American ‘nstitute 
of Mining and Metal:urgical Engineers, Canadian 
Institute of Micing and Metallurgy, Scciety of 
Economic Geologists of America, and Mincra- 
logical Societies of America, England, France, 
Germany and Switzerland. 

Dr. Krishna. has published numerous valu- 
able papers on the mineralcgy, petrology and 
economic geology of many parts of India. 

The Geological Survey of India has just 
completed one hundred years of its life, and it 
is most fitting that at the beginning of the 
second century, its activities should be guided 
by such an eminent geoleg'st as Dr. Krishnan 
who combines wide administrative and organi- 
sational experience with intense love for origi- 
nal research. We wish him a very successful 
tenure of office. 


MULTI-PURPOSE FOOD 


HE California Institute of Technology has 
develcped a Multi-Purpose Food (M.P-F.) to 
provide at minimum ccst (3 cents) and in 
mimimum bulk (2 oz.) a highly nouris»ing, 
palatable, protein food, fortified with vitamins 
and minerals. The non-profit “Meals for Millions 
Foundations” introduced M.PF. to the world 
and more than 16,000,000 meals have been dis- 
tributed by relief agencies operating in over 
50 countries including India. 
Since the Foundation is find'ng it difficult to 
export this food freely, it is interested in hav- 
ing a similar type of food developed in I..dia 


from indigenous materials for use in t'mes of 
emergency. This Foundation and the Watumull 
Foundation kave accordingly spo.sored a re- 
search project, in the Food Technology Section 
of the Indian Institute of Science, Bangalore, 
for exploring the possibility of utilising the 
abundantly available oilcakes for this purpose. 
Tre nutritive value of the preparaticns pro- 
cessed in he section will be determined by mass 
feeding experiments and, compared with that 
of M P.F., a ton of which has been donated by 
the two Foundations. 
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TOPOLOGICAI. METHODS IN ANALYSIS 


N his Presidential Address to the Mathematics 

Section of the 38th Ind:an Science Congress, 
Dr. Racine gave a survey of the methods de- 
veloped by J. Schauder and J. Leray for the 
boundary value problems associated with 
elliptic partial differential equations of the 
second order. The first linear problems to be 
studied were those of determining harmonic 
functions satisfying the boundary cond'tio..s 
of a Dirichlet- or Neumann-problem (D- or 
N-problem). The D-problem in this case may 
be solved, under. very general cordt’o.s, by 
the method of “balayage” due to H. Poincaré. 
Such a method has not been adzspted so far 
to the general elliptic equation. By corstruct- 
ing appropriate Green’s fuact’ons, Giraud 
established the equivalence of tke general D- 
and N-problems to certain integral equations 
and thus made available the method of poten- 
tials and integral eou3tiors as in the classical 
case of the Laplace equation. Giraud also de- 
veloped a method of successive approximation 
for treating non-linear problems. Schauder’s 
method of solutioa of linear elliptic problems is 
extremely original and deduces an existence- 
theorem from an “a priori approximation” of tre 
solution. Generally it excludes the povsib'lity of 
ary construction and gives only existence, not 
uniqueness, theorems. He makes use of 
refined forms of certain well-known inequali- 
ties in the theory of Newtonian potentials and 
a process of successive approximation sta~ting 
frem the solution for the Laplace equation. 
Schauder’s most important contribution to the 
theory of partial differential equations of 
mathematical physics is his new method of 
solving non-linear problems. His first investi- 
gations deal with extensions to function-spaces 
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of the celebrated “fixed-point-theorem” of 
L. E. J. Brouwer. There exists an equivalence 
between a given D-problem and the problem 
of ficding the fixed points of the transforma- 
tion u = U(u), where U is a functional opera- 
ter which maps a certain function-space V or 
a subset of it onto itself. _Schauder generalised 
Brouwer’s fixed-poi.t-theorem to tcpological 
spaces, but he was obliged to restrict himself 
to metric vectorial spaces, in  particu'ar, 
Banach spaces. He deve'oped also a secouad 
method, based upon his generalisation of 
Brouwer’s theorem on the “invariance of the 
domain” to Banach spaces in which he defined 
a weak topology in addition to the strong topo- 
logy. Leray had utilised a topological invari- 
ant: “the degree of a transformation”. This 
not'on, due to Brouwer, was generalised to 
function-spaces by Leray and Schauder, who 
were thus enabled to develop a general methad 
of provicg existence-theorems in the theory of 
functional equations. The method of Leray and 
Schauder may be applied to the most general 
non-linear problems under certain conditions. 
It has been very successful in the hydrodyna- 
mical theories of viscous fluids and of wakes. 
Recently Leray has developed the theory of a 
tepo'ogical invariant attached to the continuous 
mappings of a topological space into itself. It 
is valid in compact Hausdorff spaces. His new 
theory, based essentially on the notion of the 
“total index” of a transformation with respect 
to an open set, has enabled him to arrive at 
a very powerful synthesis of his and Schauder’s 
previous results and to generalise the same 


considerably. 
Vv. & FH 


GLEEP 


T= Gravhite Low Energy Experimental 
Pile (Gleep) at Harwell, was constructed 
to meet two main recuiremerts: the first was 
for a pile able to work at as high a p wer as 
it is possible without introducirg elaborate 
eocling arrangemerts. This h’gh power w2s 
needed for the production of the radio-active 
forms of elements which ere proving of im- 
mence value in monv branches of medical ard 
scientific research: tre second ws to comn=re, 
for scientific purnores. the wavs in which diffe- 
rent elements absorh slow neutrons, the type of 
atomic particle emitted by the pile. 


This relatively small .experimental pile re- 
quires 12 tons of uranium and a further 21 tons 
of oxide of uranium. In addition, the pile 
contains over 500 tons of graphite in a very 
pure state. It has an output of 100 kilowatts. 

By providing radio-active forms of natural 
elements for research purposes, the Gleep has 
already proved immense’y valuable. In addi- 
tion, the exper‘ence gained in operating this, 
experimental pile during the last three years 
has proved an invaluable aid to the design of 
larger piles suitable for providing energy on 
an industrial scale. 


—By courtesy to B.LS, 
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DOPPLER EFFECT IN LIGHT-SCATTERING* 


T= light scattered by all states of matter 
exhibit a Doppler shift of frequency owing 

to the thermal motion of the molecules. The 
effect with gases is readily calculated from the 
Maxwellian law of distribution of velocities, 
and the author’s experiments on H,, O., N, and 
CO. give results in agreement with theory. 
The diffusion of light by crystals has been 
studied by Raman and others. In the theory 
due to Brillouin, it is ascribed to a ccherent 
reflection of light by the elastic waves of 
thermal origin in the crystal. In general, there 
are three types of elastic waves ian any direc- 
tion, and two possible velocities for the light 
waves in the incident and scattered directions, 
so that 12 pairs of Doppler components shou!d 
be observable, as was recently pointed out by 
Chandrasekharan. Gross, Raman and Venka- 
teswaran, and Sibaiya made _ interferometric 
studies, while Krishnan and Chandrasekharan 
have recently recorded the Doppler ccmponents 
with crystals using a three-metre spectrograph. 
The molecular scattering of light bv liquids 
was shown by Ramen to agree with the Einstein- 
Smoluchouski formula for density scattering. 
However, the observations of Gross and of Rao 
that the scattered light contains Doppler- 
shifted components called for a revision of the 
concepts regarding the structure of liquids. The 
euthor obtained excellent detail in the patterns 
by the use of a zinc arc develoned hv him which 
emitted radiations free from satellites. It was 


* Abstract of Presidential Address delivered to 
Section of Physics, by Dr. C, S. Venkateswaran at the 


38th Indian Science Congress. 


found that there are (1) a depolarised central 
component, (2) well-polarised Brillouin com- 
ponents on either side, (3) a diffuse band 
between the two and (4) a continuous back- 
ground. These observations are in fair 
agreement with Frenkel’s ‘hole theory’ of 
liquids, in which a liquid is supposed to be 
more akin to a solid than to a gas. The theory 
however fails to account for the dependence of 
the intensity of the central component, the 
continum and the Brillouin components on the 
viscosity of the liquid. 

The hypersonic velocities (i.e., for frequen- 
cies of the order of 10°) in 22 liquids of low 
viscosity were calculated from the shift of the 
Brillouin components and showed no appre- 
ciable difference from tke supersonic velocities. 
However, in the case of glycerine and castor 
oil, the hypersonic velocity was far greater 
than the supersonic velocity. This shows that 
at high frequencies of the order of 10! sec-!, 
glycerine behaves like a rigid solid. The re- 
laxation time deduced in this way is in reascon- 
able agreement with that calculated from 


Recently, R. S. 


formula 1 =” 
nr 


Maxwell's 


Krishnan has been able to revord the 
Doppler components in fused quartz, which 
may be considered to be a supercooled liau‘d 
with a large relaxation time. Comnarative 
studies of light-scattering in solids. l’'auids and 
gases will u'timately lead to valuable infor- 
mation regarding the space distribution and 
orientation as well as tre kinetics of molecules 
in different states of aggregation. In this field 
of research as in Raman effect, India’s contri- 
bution has been quite significant. 


THE BEARING OF GEOLOGY ON MULTI-PURPOSE PROJECTS® 


T is with a background of geologically young 
active movements,” and sharp regional and 
seasonal variations in climate, that we have to 
view the construction of the major multi- 
purpose projects. The geologist who is well 
versed with the broader issues of regional tec- 
tonics, earthquakes, soil erosion and water cen- 
servation must play a major part in the 
planning of such projects. Thus the occurrence 
of earthauakes have to be taken into serious 
consideration. 


* Abstract of Presidential Address. by Dr. I. B. Auden, 
Se.D., F.N.T.. to the Section of Geology and Geozraphy, , 
during the 38th Session of the Indian Science Congress, 


1951, 


Earthquakes produce landslips in the moun- 
tainous regions. By the determinations, msde 
by the U.S. Coast and Geodetic Survey, of the 
epicentre of the recent August (1950) Earth- 
quake, it is ioferred that the Teesta Jandslips 
are related to the effect of an abnormally wet 
monsoon on hill slopes and not to the 
Assam Earthquake. But at the same _ time 
we have ‘to bear in mind that even the mildest 
shock of the earthquake acts as a trigger and 
might initiate slips in loose ground. 

The secular changes in elevation of the 


Himalayas also p'ay an important part in the 


construction of multi-purpose projects. The 
slow secular movements which are taking place 
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in the orogenic zone both vertically and hori- 
zontally have yet to be confirmed by instru- 
mental observations. 

The study of the dam sites like Dhiangarh, 
Larji and Daher within tre Himalayan region 
has shown that a number of large projected 
structures lie close to major thrust p’anes. In 
all such cases it is essential to decide to what 
exte.it prox'mity to the major thrust plenes is 
likely to be a dangerous feature affecting the 
stability of structures. The general impression 
is that a structure of large dimensions can be 
designed as a safe unit against major shocks. 
The Himalayan Valleys, notwithstanding their 
p-oximity in certin parts of the range to seis- 
mic centres, are permissible locations for the 
construction of dams. 

Tre Penicsular structures are quite diff2rent. 
The Peninsula has not undergone the recent 
orogenic movements of the montana zone. 


Many of the dam sites have pzesented founda- 
tion defects and these require engineerirg 
treatment. The main feature with which we 
are concerned happen to be weathering and the 
consequences of faulting and shearing. 

The generalised text-book statements that 
the strike of the bedded rocks should be p?rallel 
to the axis of the dam must not be mechanically 
and uncritically followed. On the other hand, 
studies of the Indian dam sites have clearly 
shown thet each dam has to be judged o. its 
ow. merits. Also we have to bear in mind that 
geological terrains can be radically different, 
and that all projects must be assessed by a 
comprehensive study of tectonics, seismicity, 
siltation aad economics. Our conclusions must 
not be based merely on prob'ems solved else- 
where as they may not serve the best interests 
of our country. 

M. G. C. Narpu. 


CHEMOTHERAPY OF MALARIA—A FUNDAMENTAL APPROACH 


ONTROL of malaria by prophylaxis and by 
chemotherapy has so far been our stumb- 
ling block. No satisfactory prophylact:c drug 
has yet been anounced and the so-called 
curative drugs have been found to be ineffec- 
tive even under optimum conditions in all 
species of malaria. Great advances have re- 
cently beea made and the discovery of the 
exo-erythrocytic forms in the liver of tke pri- 
mates and humans should be a great he!p in 
the exper'mental approach of the problem. 
But our chief difficulty in the interpretation of 
the anti-malarial toxicological data lies in the 
lack of precise knowledge as to the actual site 
of drug isteraction in the paras‘te. If we could 
determine the relationship between the drug 
receptor group in the parasite and the external 
drug phase, we would be in a much better 
position than we are at present to collaborate 
with the chemists in the synthesis of new and 
effective compounds. 

It is with this end in view, study in the phy- 
siologv and bicchemistrv of tte molarial para- 
sites. both in vito and in vitro, is being carried 
out in the Pharmacolory Lhoratery at the 
Izdian Institute of Science, Bangalore. 


The present knowledge of the nutritional re- 
quiremeats of malaria parasite, its respiratory 
system, and enzyme make-up is very meagre. 
Some progress in the direction of in vitro cul- 
ture of the forms of malaria parasite characte- 
ristic of infection in vertebrate host has been 
made in this laboratory with relatively crude 
cu'tures and attempts are being made at a fine 
analysis of the basic nutritional need of P. g1l- 
linaceum. Correlating all these data, it is the 
aim of the laboratory to fiod new chemothera- 
peutic agents for malaria by testing analogues 
of metabolites essential for blood forms. 

Nutritional studies of blood forms of malaria 
parasites in v’‘tro will alone. not solve the 
preblem. Cultures of exo-erythrocytic forms 
are perhans more likely to provide more infor- 
mation than the culture of blood forms in 
rutritional studies designed to lead towards 
curative anti-malarials, but prec’se analys's of 
the p®rasites’ nutritional requirements in their 
complex extra-rellvler e-virorment would pre- 
sent very great difficultv. Attempts are also 
being mode in this direct‘on because the cardi- 
nal recuirement. of anti-malarial chemotherany 
is to fnd a substance which would attack the , 
parasite in its exo-erythrocytic form, 
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UNIT CELL AND SPACE-GROUP OF 
SODIUM TARTRATE Na.C,H,0O,, 2H,0 


SoDIUM TARTRATE was crystallised from aqueous 
solution at room temperature. The crystals, 
belonging to the orthorhombic system (poiat- 
group 222), were needle-shaped, being elongat- 
ed along the c-axis. Rotation photographs 
taken about the a-, b- and c-axes yielded the 
following values for the unit cell dimensions: 
a = 11:5 A, b = 14:7A, ¢ = 4:95 A. From 
high order reflections in the zero-level Weiss2n- 
berg patterns about the c- and b-axes, the 
unit translations were found more accurately 
to be 

a = 11-49 A, b = 14:67 A c= 4:97 A 
The ratio a : b : c works out to be 0-782: 1: 
0-338 agreeing well with the values 0-779 : 1 : 
0-335 deduced from morphological studies 
quoted by Groth.1 Assuming the density to be 
1°818,2 the number of molecules in the unit 
cell is calculated to be 3-986, ie, Z = 4. 

Zero-level Weissenberg patterns about c- 
and b- axes showed the following extinctions: 
orders h00, 0k0, O01 are absent if h, k, 1 
are odd respectively. The orthorhombic space- 
group P2,2,2, is thus the only possibility, 


which is compatible with the point-group 222 

deduced from the external form. 
(Mrs.) ABALYA RADHAKRISHNAN. 
G. N. RAMACHANDRAN. 

Department of Physics, 

Indian Iustitute of Science, 

Bangalore-3, 

January 12, 1951. 


1. Groth, P.. Chemische Krystallegraphie. 3, 332. 
2. Lange, A., Handb-ok of Chemistry, V Edn., 1944, 244. 


TESTING IMAGINATION BY 
PROJECTIVE TECHNIQUE 


Use of Ink-blots fas of late become widely 
popular as an effective means of clinical and 
normal personality diagnosis. .The type that is 
commonly employed, however, is the passive 
interpretative, viz. inviting the testee to ‘see’ 
ideas in the given blot. The Psychological } 
Laboratory of the Indian Institute of Science, 
Bangalore, experimeated upon variant types, 
the purpose being to get at the most effective 
type. Out of one hundred chance blots, five 
blots were selected by process of standardisa- 
tion; those blots were manipulated by way of 
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taking out a large part from each blot and of 
denuding , the blots of their colour; the 
former were called Part-blots; and the latter 
Empty-blots. The original blots were whole- 
filled. These were also emptied of their 
colour. Thus four varieties of blots, viz., 
whole-filled (WF), whole-empty (WE), part- 
filled (PF), and part-empty (PE), were ad- 
ministered in two ways, passive interpretation 
(I) and active projection (P). The former is 
the familiar way of asking the subject to note 
down what ideas occurred to him as a conse- 
quence of attending to the blot. The latter was 
the new technique of asking the subject to 
create ideas on the basis of the given part 
blots, either whole or empty, manipulating the 
blot by addition .of lines, dots, shades, etc. A 
difference was thus introduced in the struc- 
turedness of the field of perception. Thus a 
series of six types was obtained: WFI, WEI, 
PFI, PEI, PFP and PEP. 

The purpose of the study was to determine 
tre precise role of the various ways of struc- 
turing the blot that plays in occasioning ima- 
gination. ' 

For a preliminary study, ten adolescent males 
of the High School Standard, their ages rang- 
ing between 14 and 18 years, were chosen at 
random aud 400 observations were made at 
different intervals in order to minimise the leg 
effect, and the number of responses in each 
case within the specified time (5 m'n) were re- 
corded. The scores were statistically treated 
by the analysis of variazce method. The 
variance between the responses was found to 
be highly significant, indicating thereby that 
the null hypothesis (viz. the various methods 
of utilizing the biot-material have the same 
influence over the subject in so far as the 
number of interpretation within a given time is 
concerned) is probably untrue. The variation 
in the number of responses arises from certain 
significant variations in the responses them- 
selves. The critical difference in the totals of 
the responses was calculated to be 27-096: and 
it was dicovered that the responses involving 
projective technique, in no case, exceeded in 
number those not involving projective tech- 
nique. But this conclusion is tentative and 
subject to confirmation by a wider sample. 

Out of the several modes, WEI seems most 
fruitful; WF in beth I and P are significantly 
inferior to WE. Among the part blots, PFI 
seems to be the best and its superiority over 
PEP and PFP is significant, but not over PEI. 
In effect, whole-empty appears the best in 
occasioning imagination out of the six modes, 
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taking into consideration § the 
aspect of responses only. 


quantitative 


Sec. of Social Sciences, N. 
Indian Inst. of Science, Ss. 
Bangalore, 

January 17, 1951. 


S. 
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‘“*‘PARTITION PHOSPHORUS” IN 
BLOOD OF CHICKS DURING INFEC- 
TION WITH P. GALLINACEUM 


Bovarnick, et al.’ during their study on the 
metabolism of P. lophure reported that the 
analyses of changes in total labile and inorganic 
phosphorus in parasite reaction mixtures under 
various conditions indicate that 100 minute in- 
cubation in buffer without substrate leads to an 
increase in the inorganic phosphorus and to 
decrease in organic and labile pkosphorus. 
Significant increase has also been observed to 
occur in nucleic acid P, phospholipid P and 
15-minute acid hydrolysable P in red blood 
cells during the growth of P. krowlesi in 
monkeys.?:4 

In an attempt to study the metabolism of the 
malarial parasites, investigations into certain 
chemical and metabolic properties of blood of 
normal and infected hosts were undertaken. 
In this note report is only made of the changes 
in various forms of phosphorus occurring in the 
blood of chicks infected with P. gallinaceum 
During the course of investigations the phos- 
phorus content of the blood of the chicks was 
noted to be much greater than that of mammals, 
the inorganic phosphorus comprising cnly a 
small fraction of the whole. 

Experimental: —Blood from donor chicks was 
drawn by cardiac puncture and diluted with 2% 
citrated saline so that 0-1 ml. contained approxi- 
mately 10° parasitised red blood cells, Inocu- 
lations with infected blood were made 
intramuscularly and the course of infection was 
followed by taking blood smears regularly and 
staining with Leishmann stain. Parasite counts 
are expressed as percentage by actually count- 
ing the number of parasitised cells in 500 r.b.c. 

The estimations of partition phosphorus are 
carried out by methods described by King.4 
Only in the case of ester phosphorus the method 
was slightly modified, thus: 0-5 ml. of blood 
was added dropwise with shaking to 5 ml. of 
a mixture of 90 parts of alcohol and 10 parts 
of ether in a pyrex tube marked at 10 ml. The 
mixture was refluxed on a water-bath for 10 
min., cooled and made up to 10 ml. The mix- 
ture was filtered as quickly as possible. 5 ml. of 
the filtrate was carefully evaporated to dry- 
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10-15% 
parasitemia 


Vv 
>°0"s 
parasitemia 


Os 
< 2% 
Parasitemia 


Pre-patent 


Before infection 2 
period 


Period 





Total P 
Ester P 
Inorg. P 
Lipv. P 


101-8 +3+2 mg-/100 ml. 91-2 mg./100 ml. 89-8 mg./100 mi, 7 
31-35+2-5 & 82-3 =«|, 8 «a 1 
4-7 tu-27__,, a3 —Ci«s i 
Is-y tu-y2 _,, 12-4 ,, 16-9 =, 1 


73+3 mg./100 ml. 
8-3 


3. 

7° 1 . 
5- 

7: 


- ” 


5. 
17- ” 





ness. The phosphate was estimated by diges- 
tion with perchloric acid as in the case of 
total acid soluble P. The experiments were con- 
ducted on 12 white leg-horn chicks, 3-4 weeks 
old. The analyses were done in duplicate and 
the results obtained are given in the above 
table. 

As the period of infection lengthened there 
was a steady decrease in the total P. It was 
significa.it that the phospholipid attained a 
very low value during the prepatent period and 
increased again almost to the normal value 
with the appearance of the parasites in the 
blood stream. The lowering of the total P dur- 
ing infection is seen to be mainly due to the 
decrease in organic bound P. Reduction in the 
number of cells alone does not explain fully the 
decrease in ester P. Presumably the metabolism 
of the parasite is also intimately involved. 

V. R. SRINIVASAN. 
V. RAMAMURTHY. 
N. N. DE, 


Pharmacology Lab., 
Indian Inst. of Science, 
Bangalore-3, 
December 11, 1950. 


1. Bovarnick, Hellermann and Lindsay, /. Sol. 
Chem., 1946, 163, 553-70. 2. Ball, E. G., Federation 
Proce, 1946, 5, 390-96. 3. Kall, e¢ a7, Sci.,. 1945, 101, 
§42-44. 4. King, Biochem. J., 1972, 26, 292. 5. 
and Subba Raw, /. Bicl. Chem., 1925, 66, 375. 


STUDIES IN ION EXCHANGE. 
Part I. Ecuilibrium Studies of Three Syn- 
thetic Cation Exchange Resins 
Tue three synthetic cation exchange resins 
used were Amberlite IR-100, Amberlite IR-105 
and Amberlite IR-120, manufactured by Resi- 
nous Products Division, Rohm and Haas Co, 

Philadelphia, Pa. : 

Equilibrium studies, from the point of view 
of constructing the pH—m.eq. cation wup- 
take/gm. air-dried fresin-titration curves! 
and determining the available replaceable hy- 
drogen have been reported for Amberlite IR- 
1002-4 and Amberlite IR-105.5 However, 
to our knowledge, no such studies are avail- 
able for Amberlite IR-120. Hence we have 
carried out such studies for all the three resins 
under similar conditions. The resins were used 
in the air-dried hydrogen form. 


Piske 


Figs. 1 and 2 give the pH titration curves 
for Amberlite IR-100 and Amberlite IR-165, 


In presence of N/20 NaCl. 
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Titration Curves of Resin Amberlite IR-100 H 
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FiG. 2. Titration Curves of Amberlite IR-105 H. 


respectively in the presence and absence of 
N/20 sodium chloride. The curves indicate 
that up to pH 10-10-5 the active groups are of 
sulphonic type and above this, groups of hy- 
droxyl type are also active. Fig. 3 shows the 
PH titration curves for Amberlite IR-120, with 
and without N/20-sodium chloride. From the 
curves, it can be concluded that in the presence 
of salt, the resin is truly unifunctional, the ion 
active groups being of sulphonic type. But, in 
the absence of salt, the activity of all these 
groups is not the same. 

The pH titration curves for the three resins 
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Fic, 3. Titration Curves of Amerlite IR-120 H. 
also show that the excess of cation (here Nat) 
increases the cation uptake of the resin at the 
same pH, which should be due to increased 


Na* ratio, according to the Mass Action Law. 


The available replacable hydrogen was de- 
termined by the following methods:— 

(a) pH — meq. cation uptake per gm. air- 
dried resin-titration curve (at pH 6-7). 

(b) Limiting exchange value with BaCl, 
solution.2 

(c) Ash determination in barium salt of the 
resin.? 

Table I give the results obtained. 

TABLE I 





Mcisture 10? x m.eq. available 
content of Teplaca ve hvdrozen ver 
air dried gm. fully dried resin 
resin in by metnod 
hydrogen 


form (a) (4) (¢) 


Amberlite IR-11) =. 21-11% 1-71 1°55 1-67 
Am'‘erite IR-105 29-27% 2-30 2-2 2-60 
Amberlite IR-120  28-0% 4-58 4-62 4-63 


Resin 








Furtter work is in progress, and will be 
published shortly elsewhere. 

National Chem. Lab. of India, H. A. SHAH. 
Poona-7, S. L. BAFNA. 
December 14, 1950. 

1. Topp, N. F. and Pepper, K. W., /. Chem. Soc., 1949, 
3299. 2. Heymann, E, and O’Donnell, I. J., /. Collid 
Sci, 1949. 4, 395. 3. Mukerjee, S.. Sen Gupta, M. L. 
and Bhattacharya, R.N., /. /#7. Chem. Soc., 1950, 27, 
156. 4. Jula, W., anl Carron, VM., 7. dm. Chen. So, 
1948, 70, 32)5. 5. Kunnia, R. and Barry, R. E., /nd. 


Eng. Chem., 1949, 1269. 
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IONOPHORETIC SEPARATION 
OF METHIONINE 


ALTHOUGH the dl form of this amino acid kas 
heen prepared synthetically and has been shown 
to have the same physiological activ:ty as the 
natural isomer, numerous investigations have 
keen carried out to isolate it from protein hy- 
drolysates.1.2,3 Unfortunately, however, none of 
the isolation methods employed optimum con- 
ditions given by Toennis and Kolb,* for the 
complete precipitation of methionine. This 
precipitation. has been found to be ucually 
complete in the absence of chloride ions, the 
dicarboxylic and diamino acids, at a neutral pH 
and in the presence of a'cohol. It oc-urred to 
us, therefore, that these conditions cou'd best 
be fulfilled by adoption of the ionophoretic 
procedure for protein hydrolysates, whereby all 
inorganic ions as well as the dicarboxylic and 
diamino acids could be separated from methio- 
nine. It was expected from theoretical consi- 
derations that methionine would behave as a 
perfectly neutral amino acid, and remain in the 
central compartment of the three compartment 
ionophoretic assembly, even though Block® has 
observed that this amino acid is to be found 
in the anode chamber. Hence ionophoretic 
separation of methionine from pvoteia hydroly- 
sates was attempted in the following experi- 
ments. 

Fibrin and casein with an average methio- 
nine content of 2-5 and 3-1 per cent. respec- 
tively have been employed in these studies, For 
methionine estimations. the colorimetric method 
of Sullivan and McCarthy,* as modified by 
Horn, Jones and Blum.? was found to yield 
consistent and reproducible values. The amino 
acid mixture recommeded in the method was, 
rowever, omitted, but this d‘d not affect in- 
tensitv of colour or proportionality as measured 
with the Lumetron photo-electric co’orimeter. 

100g. of fibrin (82-15¢g. when corrected for 
moisture and ash), was hydrolyzed with 500 ml. 
of 25 per cent. (v/v) swphuric acid’ for 24 
hours. The hydrolysate was neutralised by 
addition of 177 g. of solid calcium oxide and tke 
precipitate filtered and thoroughly washed. 
The combined filtrates; which were reduced to 
a volume of 600 ml. in vacun. was adiusted to 
pH 7-5 with sodium hydroxide and placed in 
the centre compartment of the three compart+ 
ment cell of Cox, King and Berg’ The two 
side compartments contained distil'ed water, the 
electrodes being then connected to a 229 volt 
D.C. main and a suitable resistance i»serted to 
give a current of 0-5 amperes. At the end of 
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24 hours, the anolyte on testing did not indicate 
the presence of methionine. The ionophoreiic 
transport was allowed to go on for 168 hours, 
at the end of which period, the centre compart- 
ment was practically free from the diamino 
acids, as indicated by the absence of turbidity 
with a solution of 5 per cent. phosphotungstic 
acid in 2N sulphuric acid. The anolyte did not 
answer the test for methionine even at the end 
of this period. The liquid in the central com- 
partment was processed for methionine follow- 
ing the directions of Toennis and Kolb,* and 
104mg. of methionine of 96 per cent. purity as 
determined colorimetrically was isolated. It 
was further observed that only 60 per cent. of 
the methionine present in the fibrin originally 
was accounted for in the analysis of the liquid 
in the central compartment. As the anolyte did 
not contain any methionine, it was trought that 
migration of methionine to the kathode cell 
might have taken place to a certain exent. This 
was found to be so in experiments carried out 
with casein hydrolysate. 

250g. of light white soluble B.D.H. casein 
(N— 15-75% Moisture — 10-24% and ash— 
3-33%) was hydrolysed with 1750 ml. of 20% 
HCl. for 20 hours. The hydrolysate was freed 
of humin and the excess HCl. was removed by 
distillation in vacuo, The pH was finally ad- 
justed to 7:5 and the hydrolysate was transfer- 
red to the centre compartment of the cell. At 
the end of 24 hours, the liquid in the end com- 
partments was removed and replaced with dis- 
tilled water; this process was repeated at the 
end of 48 hours, 120 hours and 264 hours res- 
pectively. The centre compartment at the end 
of the experiment was found to be free of all 
diamino acids. The anolyte did not answer the 
test for methionine throughout the duration of 
the experiment. The methionine contents of 
the various catholyte fractions and the final 
methionine content of the liquid remaining in 
the centre compartment are given in the accom- 
panying Table. 

Methionine Content of Various Fractions 


Methionine 

content of 

centre comp. 
liquid 


Meth‘onine 
content of 
cathol; te 


Methionine 
content of 
anolyte 


Duration of 
dialysis 





mg. 


1,746 


1,746 
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It is evident from these observations, that 
under the conditions of ionophoresis employed 
in these experiments, appreciable amounts of 
methionine migrate to and are to be found in 
the catholyte fractions. Since the anolyte frac- 
tions both in the case of fibrin and in the case 
of casein gave a negative test for methionine, 
there appears to be no migration of this amino 
acid to the anode contrary to the findings of 
Block.® It may be that the migration of the 
methionine is dependent on the sum total of 
the effects of physical and chemical forces dur- 
ing ionoproresis and the charged nature of the 
amino acid. However, the establishment of 
conditions under which all the acidic and basic 
amino acids will be removed, allowing only the 
methionine to remain in the centre chamber, 
would make ionophoretic separation of me- 
thionine an excellent technique’ for methionine 
preparation, particularly since such a procedure 
allows the simultaneous preparation of many 
other amino acids from the same protein. Ex- 
pensive reagents usually used for effecting such 
a separation of amino acids are thereby avoided 
and the ionophoretic method should, therefore, 
prove useful in the commercial preparation of 
amino acids from easily available and cheap 
protein sources of fish meal or slaughter-house 
blood. 

Biochemistry Laboratory, M. RAMACHANDRAN, 
University of Madras, P. S. SARMA, 
November 4, 1950. 


/. Chem., 1932, 
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and Meyer, /evr. Ai 
Jonr., 1923, 27, 292. 3 


1. Du Vigneaud 
4, 641. 2. Pirie, Biochem. 
and Robson, //i7, 1934. 2g. 1013, 4 Toennis and 
Kolb, Jew. Biol. Chem., 1938, 126, 367. 5. Block, 7%e 
Determinotion the Amino Aid Burgess Publishing 
Co., Minneapolis, 59. 6. Sullivan and McCarthy. Jour. 
Biol. Chem., 1941, 141, 871. 7. Hora, Jones and Blum, 
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EFFECT OF AUTOCLAVING ON THE 
NUTRITIVE VALUE OF BENGAL 
GRAM, DHAL ARHAR AND LENTIL 
THREE pulses—Bengal gram (Cicer arietinum), 
Dhal Arkar (Cajanus indicus) and Masur 
Dhal (Lentil-lens esculenta) were compared 
for their nutritive value. The flour was evenly 
spread on enamelled trays and autoclaved for 
15 minutes at 15 lb. P.S.}. Twenty-four 4-week 
old, albino rats were evenly distributed iato 
six groups and kept in individual cages. The 
initial weights of the rats kept on Bengal gram 
and Dhal Arhar diets were about 36g. whereas 
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rats on Masur dhal diets weighed 37g. Two male 
and one female rats were used for study with 
each diet. They were weighed once a week 
for four weeks and a record of the daily food 
intake of each rat was also kept. The level of 
the protein of all the diets was 12 per cent. 
Table I gives the composition of the diets. 
TABLE I 
Composition of the diets 


*Bengal pram *Dkal Arhar 


Pulse flour 

Starch a 
Salt mixture? 
Hydrogenate | fat 
Shark liver oil 





* Adequate quantity of B-complex vitamins and 


Choline chloride were added to each diet. 
TABLE II ‘ 

Effect of autoclaving pulses on the growth 
and food consumption of rats 


Bengal gram Dhal Arhar 





Raw Aut, 





Gain in weight per rat per 
week g. 

Standard Deviation 

Stan lard F-rror 

Protein consumed g. per 

rat per week . 
Gain in weight/Protein con- 
sumed en 2-40 2-11 1-66 


6-14 5-65 4-97 


Table II shows that the growth of rats on 
autoclaved Bengal gram diet was better than 
that on the raw Bengal gram diet. But the 
rats fed on raw Dhal Arhar diet gained more 
weight than those on autoclaved Dhal Arhar 
diet. The results have been treated statisti- 
cally and it is found that the difference be- 
tween the means in the case of Bengal gram 
diet is significant; whereas in the case of Dhal 
Arhar, it is insignificant. 

In the case of Masur Dhal, however, no 
difference in growth was observed on the raw 
and autoclaved diets. 

Borchers et al.!.*-3 have shown the pre- 
sence of a trypsin ixhibitor in Cicer arieti- 
num, to the extenf of 32-3 inhib‘tor units where- 
as lens esculenta contained only 6 I:hibitor 
units. They have further shown that about 80 
per cent. of the inhibitor was destroyed by 


autoclaving the soybean meal at 15 lb. for 15 
minutes and that there was no inhibitor pre- 
sent after 20 minutes Thus, autoclaving 
Bengal gram for 15 minutes, has possibly des- 
troyed the trypsin inhibitor and increased its 
nutritive value. 
Biochemistry Dept., 
Institute of Science, 
Bombay, 

December 15, 1950. 


(Miss) R. N. HIRWE. 
N. G. MAGAR. 
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VITAMIN B,, IN INFANTILE 
CIRRHOSIS 

THE initial interest in Vitamin B,,. as an im- 
portant anti-anzmic factor has to some exteut 
tended to overshadow other possible physiolo- 
gical effects and clinical applications of this 
vitamin. The discovery that it is a growth 
promoting animal protein factor!.? led to its 
trial in improving the development of children 
with growth failure.* Inasmuch as B,. has 
been shown to play an important role in liver 
physiology, another possible application is its 
use in protection against liver injury. This 
may be of particular interest in Iadia where the 
condition popularly known as “Infantile Biliary 
Cirrhosis” (better referred to as Infaatile Cir- 
rhosis since pathological studies do not support 
its biliary distribution) is a very common and 
highly fatal condition. 

Our suspicion that Vitamin B,. might be of 
value in infantile cirrhosis of the liver was 
based on the supposition that this condition was 
nutritio:al in origin and that this substance, 
which is both an important liver constituent and 
an animal protein factor, was probably deficient 
in the low protein, predominantly vegetarian 
diets which are common in these areas. Re- 
cently evidence has accumulated which helps 
to elucidate the important role of Vitamin B,, 
in liver physiology, including its possible use- 
fulness in protecting against liver injury. Close 
relationships to amino acid metabolism* and to 
other protective substances such as choline, and 
methionine®,*.7 have been demonstrated. B,, 
has been found to assist in maintaining the 
basophilia of the liver cells’ and to inhibit the 
development of certain chemical and bhistolo- 
gical changes, especially fatty metamorphosis, 
following carbon tetrachloride intoxica- 
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tion®.19 jn rats. Drill and McCormick ob- 
served that a B,. concentrate exerted a marked 
lipotrophic effect when injected into rats re- 
ceiving a high fat diet!! though they were un- 
able to show this effect with crystalline B,,!” 
Enlarged livers have been found in B,. defi- 
cie..t animals.7.}* Gyorgy and Rose! reported 
that B,, showed sig.ificant lipotrophic activity 
in rats fed on a low protein low fat diet trough 
it did not protect against massive hepatic 
necrosis. 

Dinning, et al.5 found that B,,. increased 
the liver choline oxidase activity in rats on 
diets containing pyridine; and they as well as 
Gillis and Norris'*.17 suggested that B,. is con- 
cerned in transmethylation mechanisms. Ju‘es, 
et al.,18 Stockhead, et al.,19 Ogirsky?® and Steal 
et al.2! obtained evidence irdicating that B,. 
cin promote methylation of hemocystine cr 
homocysteine to form methionine, which is 
known to be protective against both massive 
necrosis and cirrhosis?2 Thcugh homorvstine 
is probatly not a normal dietary constituent, 
these experiments anpear to indicate thet B,. 
plavs a role in the important transmettylation 
mechanisms of the liver. However, it was 
noted!8.21 that deficient animals grew more 


rapidly wren B,. was cupvlied in addition to 


methionine, indicating that its furction is not 
confined to formation of methionine. 

To date Vitamin B,., has b2en used ia seven 
cases of ‘infantile cirrhosis’ for pericds up to five 
months. In several of these there were family 
histories of deaths from infantile cirrhosis and 
of previous attempts at treatment, includixg use 
of the popular commercial prepgration of un- 
known composition called “Jammi’s Livercure”. 
In all cases the liver was markedly enlarged 
and two cases had progressed to the stage 
where the abdominal veins were prominent and 
engorged. Detailed case reports will be pub- 
lished later, but we feel the resu’ts have been 
sufficiently encouragiog to warrant th‘s preli- 
minary note. Usually treatment resulted in 
prompt imvrovement in the child’s gencral con- 
dition, followed by gradual softening and 
decrease in size of the liver, though in ‘no in- 
stance has the Jiver yet regressed to the point 
where it is no longer palpable. 

Since several of these cases were tvrated in 
rural areas and none was hospitalized, little 
bicchemical or hematalogical study and no liver 
biopsies were possible. We realise that evalua- 
tion of results on clinical grounds alone is 
extremelv risky.. Convine'ng evidence of the 
value of B,. in this cendition muct »wait fur- 
ther studies under controlled conditions and 
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must include adequate biochemical and patho- 
logical studies. Such studies are in progress 
but we believe the results thus far obtained 
justify calling the possibilities of this therapy 
to the attention of biochemists, physiologists 
and clinicians who may be interested in this 
problem. Further work will be necessary to 
determine whether the apparent improvem2nt 
noted in these cases will continue, whether 
treatment with other nutrients in addition to 
B,. is indicated, and whether the effect of B,, 
on tke liver, if any, is due to a specific influ- 
ence on liver pathology or m2rely to a g-neral 
nutritional improvement in children suffericg 
from a nutritional deficiency. 
Mvsore Public A. R. Sunper Rao. 
Health Dept., S. KRISHNASWAMY Rao. 

and 

R. K. ANDERSON. 

International Health Division, 
The Rockefeller Foundation, 
Bangalore, 
January 3, 1951. 
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BORAX AS A NEW CONDENSING 
AGENT FOR THE PREPARATION OF 


CHALKONES 
CONDENSING agents like hydrochloric acid, alka- 


lis or phosphorus oxychloride are generally 
used for the preparation of chalkones from 
aromatic ketones and aldehydes. It is now 
found that refluxing the mixture of the ketone 
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and the aldekbyde directly or dissolved in alco- 
hol or acetone with an aqueous solution of 
borax for three to four hours leads to the for- 
mation of chalkoses. As with hct alkali, the 
reaction goes further and flavanones are ob- 
tained. To illustrate the procedure employed, 
the reaction product from acetophenone (5 c.c.), 
benzaldehyde (4 c.c.) and borax (5 g.) in 25-30 
cc. of water, is steam distilled to remove the 
unchanged substances and on cooling, the chal- 
kone (1 g.) slowly separates. In the case of 
resacetcophe.cone and benzaldehyde, 7-hydroxy- 
flavanone that is formed is deposited after 
keeping overnight. 

Thus chalkones have been prepared from 
acetophenone and m-nitroacetophenone, using 
benzaldehyde, salicylalderyde and m-nitro- 
benzaldehyde; from acetophenone and m-me- 
thoxybenzalderiyde and piperonal; from 
resacetophenone and benzaldehyde end from 
2 : 4-dimethoxy-acetophenone and benzalde- 
hyde and o-methoxybenzaldehyde. 

Organic Chem. Dept., G. V. JADHAV. 
The Institute of Science, 
Bombay, 

and 
Karnatak College, 
Dharwar, 

January 18, 1951. 


V. G. KULKARNI. 


PAPYROGRAPHIC MICROIMETHOD 
FOR THE STUDY OF ORGANIC 
ACIDS IN PLANTS 
Stupres o1 the metabolism of organic ac‘ds in 
plants have not rapidly advanced, mainly be- 
cause of the inkerent difficulties encountered in 
determining small qua..tities of these metabo- 

lites in presence of one another. 

Papyrography—partition chromatography on 
filter-paper—has keen used by Lugg and 
Overell? while a micromethod for quantities of 
the order of 107 has been developed by 
Govindarajan and Sreenivasaya? for the sepa- 
ration and ide.:tification of nonvolatile fatty 
acids. In view of the simplicity, elegance and 
rapidity which characterise the technique and 
of its applicability to the small quantities (25 
to 50 mgm.) of research mater‘als, this me- 
thod should prove attractive and useful to plant 
pkysiologists interested in a study of the 
orgaaic acid make-up of tissues and tissue 
fluids. 

The technique has been fully described 
earlier.2 By way of illustrating the adaptability 
of the method we have analysed the acid- 
alcohol extracts (processed in a Wariag 
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blendor) of the mature leaves of tamarind 
(Tamarindus indica Linn.) aad the leaves and 
stems of Ovxalis corniculata Linn. The 


figure (Fig. 1) shows that the mature leaves of 


Oxalic 


Start © © © 
1 2 3 

1. Reference Solution—10y each of pure organi: acids 

2. Tamarind Leaf Extract—v-01 ml. 

3. Tamarind Leaf Extract (0-01 ml.) + Reference 

Solutioa (10 uf each aciJ), 

4. Leaves of Extra-t of Oz: corniculata—0-+01 mi. 

5. Ext act of Stems of Owais corn-culata—0-01 mi. 
Arrow poiats to uniteatificd acil wirh Kvalue 0-9, 
tamarind contains tartaric acid and a larger 
amount of malic acid (possibly as their salts). 
Citric acid is abseat. The Papyrogram deve- 
loped with a spot of a mixture of the leaf 
extract and the reference solution of pure acids, 
confirms the above finding since the tartaric and 
malic acid spots are bigger in size while the 
citric acid spot remains nearly the same as 
compared to the papyrogram of the spot of the 
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reference solution identical in amounts to that 
present in the mixture. 

The papyrogram of the extracts of leaf and 
‘stem of Oxalis corniculata Linn., reveals the pre- 
sence of large amounts of tartaric acid and 
a comparatively small amount of citric acid. 
The extract of the stem shows besides, the 
presence of malic and another acid with an 
Rr value (Ratio of excursion of spot to excur- 
sion of mobile solvent front) of 0-9 which is 
awaiting identification. In all these extracts 
the presence of traces of oxalic acid is also 
suspected because of the presence of the spot 
near the starting line but this has to be con- 
firmed since the anions added for liberating the 
organic acids from their salts, also occupy 
nearly the same positions ca the papyrogram. 

A singular merit of this method is that the 
extracts could be directly used for separation 
and characterisation of the organic acids, since 
their excursions are generally unaffected by 
the other constituents, associated with the 
extract. 

The spots of the papyrogram could be excised 
from another papyrogram developed simulta- 
neously by reference to an ind‘cator sprayed 
strip, the individual acids extracted separately 
and determined quantitatively by specific 
micro-methods. 

Cur grateful thanks are due to Prof. M. S. 
Thacker for his kiad interest. 

Sec. of Ferm. Tech., V. S. GOovINDARAJAN. 
M. SREENIVASAYA. 

Indian Inst. of Science, 

Bangalore, 

February 12, 1951. 
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SULPHANILYL BENZAMIDE AND 
SULPHANILAMIDE: A COM?°ARATIVE 
STUDY ON CHRONIC TOXICITY 
THE immature mice used as test animals for 
this study were from the same colony and litter- 
mates, weighing 10 to 12 gms. each. They were 
sorted into groups of 6 each so that group 
weights were mostly equal or differed by less 
than a gm. only. Thre drug was mixed with 
stock diet which consisted of oats, wheat bran, 
bread and milk. The animals were observed for 
15 days under such drug-diet. Group weights 
were recorded every alternate day for 2 weeks. 
The experiments were performed simultaneous- 
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ly to eliminate variation due to environmental 
conditions.- 
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Sulphan.lamide 
69 69 
62 62 63 


Control (without .. I 64 64 


benzamide is a well-tolerated drug,!:?:345 having 
no significant effect on the progress of normal 
growth rate of immature mice and appears 
superior to sulphanilamide for all the dosages 
used. At 2 per cent. drug-diet both exert a 
smali insignificant depression in the growth 
rate. The unusual depression with the lowest 
dose of 0-25 mg. per cent. in the case of sul- 
phanilyl-benzamide can only be explained on 
the basis of random sampling,- since, higher 
dosages used did not confirm such depression. 
Bengal Immunity 
Research Institute, 
Calcutta-16, 
December 7, 
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THE EMBRYO-SAC OF FLOERKEA 
PROSERPINACOIDES WILLD. 
Or the two genera of the family Limnanthacee, 
Limnanthes has been studied by Stenar (1925), 


Eysel (1937), Fagerlind (1939) and Mason 
(1949), although without much agreemsnt 
between any of them. So far there has been 
no work on Floeerkea and the present study is 
based 0. a collection of F. proserpinacoides 
made by one of us (P.M.) from Wisconsin dur- 
ing 1946. 

Wall cells are absent in the nucellus and 
there is a many-celled archesporium (Fig. 1). 
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One or two of the hypodermal cells function 
as megaspore mother cells. The laterally 
situated cells of the nucellus also enlarge con- 
siderably but are ultimately consumed by the 
enlarging embryosac. 








FIGs, 1-8. Develcpment of the embryo-sac; for ex- 
planation see text, x 629. 

Unlike other plants the megaspore mother 
cell shows large vacuoles (Fig. 2). The two 
daughter nuclei formed after Meiosis I are not 
separated by a wall. The lower of these is 
always appreciably smaller and moves down to 
the chalazal end of the cell whereas the upper 
and larger nucleus lies in the middle of the 
cell (Fig. 3). Both the nuclei divide and give 
rise to a four-nucleate stage (Fig. 4). The 
two micropylar nuclei of the four-nucleate 
stage divide once and give rise to the egg 
apparatus and the upper polar nucleus. The 
two chalazal nuclei have not been observed to 
divide further. The upper, which is the larger 
of the two, functions directly as the lower polar 
nucleus, while the lower degenerates and is 
usually not recognisable in the mature embryo- 
sac (Fig. 5). : 

While this seems to be the usual mode of 
development, there are exceptions. Sometimes, 
after the heterotypic division, the two daughter 
nuclei may not divide synchronously resulting 
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in a three-nucleate stage with two nuclei at the 
micropylar and one at the chalazal end (Fig. 6) 
or one at the micropylar end and two at the 
chalazal eid (Fig. 7). If the undivided 
nucleus divides again, the embryosac would 
again become four-nucleate and follow the 
same course of development as already outlined 
above. 

Owe embryosac showed four nuclei of which 
three were very small and grouped togetrer in 
the chalazal end of the cell, while the fourth 
and largest nucleus occupied a more or less 
central position (Fig. 8). There are two pos- 
sib'e interpretations as to the origin of this. 
Either all the four are megaspore nuclei of 
which only one is functional; or the micropylar 
may represent tre upper nucleus of the dyad 
stage and the remaining three nuclei are the 
products of division of the lower nucleus. It 
is difficult to say which of these interpretations 
is the correct one. 

Double fertilisation occurs in the usual way 
and one of the synergids becomes greatly 
hypertrophied. 

The endosperm is free nuclear. There is a 
ceasiderable aggregation of endosperm nuclei 
in the vicinity of the embryo and towards the 
funicular side of the ovule (Fig. 9). Here a 
haustorial pocket is formed which corrodes the 
cells of the integument. 


FIG. 9. L. s. carpel, ovule shows free nuclear endo- 
sperm, X 24, 

Fic. 19, L.s. ovule showing haustorial endosperm. 
pocket marked ‘A’, x 48. 

Although there are differences in detail, the 
occurrence of a tetrasporic embryo-sac aad free 
nuclear endosperm is common to both Flarkea 
and Limnanthes and confirms the opi.ion 
already expressed by several systematists that 
these two genera should be assigned to a sepa- 
rate family, Limnanthacee. Further iavestiga- 
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tion is, However, needed to clear up the 
systematic position of this family and it still 
remains to be seen whether it should be in- 
cluded ia the order Sapindales (Engler-Diels, 
1936) or the Geraniales (Hutchinson, 1926). 


Dept. of Botany, B. M. Jourt. 
University of Delhi, P. MAHESHWARI. 
December 22, 1950. 
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INHERITANCE OF ‘CRINKUED LEAF 
—A NZ2W ABNIRWMAL MITANT IN 
ASIATIC COTTON 
Tue crinkled dwarf allelomorph series® in New 
World group comprising of cr? and crC€ in 
G. barbadense and cr! in G. hirsutum and the 
crumpled? and curly leaf? in Asiatic cottons 
are instances of abnormal mutants recorded 
earlier. cr? and cr! were simple recessives to 
respective normal strains while cr©® behaved 
as a simple heterozygote in crosses with normal 
barbadense. The complementary factors Cys, 
and Cys, were responsible for Asiatic crumpled 
while the curly leaf cu in Chinese arboreum 
was a monogenic recessive. This note describes 
a new abnormal leaf mutant in G. arboreum 
differing from these in origin and genetical 

behaviour. 

The mutant was first spotted as a rogue in 
the seventh generation of an_ intervarietal 
hybrid in G. arboreum, viz., indicum K cernuum 
maintained at Coimbatore. The first leaves 
were normal and atnormal leaf crinkles deve- 
loped later from the fifth to seventh leaf pre- 
senting the characteristic appearance evidenced 
in Plate. The leaf abnormality appeared to 
arise through reduced and_ disco-ordinated 
growth of both leaf veins and lamina, thereby 
throwing the interverous tissue into folds and 
crinkles. The leaves remained small and nar- 
row with chlorotic patches, but otherwise the 
type made good growth under ideal conditions 
although it was very shy in yield and late in 
maturity, 
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The genetics of this abnormal leaf character 
were studied in crosses with four normal 
leaved G. arboreum types, viz. K.1, CST 3, 
cernuum and ‘439’. The inheritance was of the 
blending type with incomplete dom-nance in 
F, and yielding a ratio of 1: 2:1 for nor- 


Crinkled leaf mutant 


mal, F, and ‘crinkled leaf’ phenotyp2s in F,. 
The normal and ‘crikled leaf’ segregates bred 
true in the F, while the intermediates proved 
to be heterozygous segregating like F,. In a 
back-cross to the normal, the parent and F, phe- 
notypes occurred in the ratio of 1:1. The type 
CST 3 which was also a green stem/ghost? 
carrying the gene R.“% gave in F, an inde- 
pendent segregation for ‘crikled leaf’ and 
‘ghost’. The assortment of meristic character 
in the normal leaved X-ray induced variant!.6 
named as ‘439’ was independent of ‘crinkled 
leaf’ character in F, generation. 

The abnormal new mutant cheracter ‘crinkled 
leaf’ isolated in G. arboreum is assigned the 
gene symbol cr”, 

R. BALASUBRAHMANYAM. 
V. SANTHANAM. 
Agricultural Col. & Res. Inst., 
Coimbatore, November 12, 1950. 


Ind. J. of Genet. and P, 
2 B:lasabr hmin:an, 
Pillai. S. Pre. Finvth 
A264. Ce. 


1], Ralasnrahmanvan. R,, 
Br... 1970 (under publication). 
R . Santhana™, V. and Mayandi 
Conf. Cott. Grow. Prblens in Inia, 
3. Chi Pao, Vu, Jou Genet., 1999.39, 1. 4. Hutchirson. 
1B, 7d, 1992. 25. 3. 3. —. sd, 1947. 47, 2. 
6. Ramanatha Iyer, V. and Balasubrahnanvan, R , Proc. 
First. Conf. Sci. Res. Work. Cutt. in India, 1.C.C. C. 
1957 








No. 2 ] 
Feb. 1951 
XANTHOMONAS CASSIAE, A NEW 
BACTERIAL DISEASE OF CASSIA 
TORA L. 


A BACTERIAL leaf-spot of Cassia tora growing 
on the waste lands at Poona, Jalgaon and 
Baroda was noticed during September, 1948. 
On leaves, the pathogen produces a few, round, 
water-soaked spots (1 mm.) surrounded by a 
distinct halo. Within a fortnight after initial 
infection, the spots increase in size to 5 mm. 
with a dark-brown to sooty black centre and 
a pale brown margin. Outwardly the spots 
resemble the ‘tikka’ disease (Cercospora leaf- 
spot) of groundnut, Bacterial ooze in the form 
of shining beads or fine scales is found on the 
under-surface of spots. When coalescent, the 
spots become irregular in shape and rugose as 
a result of drying of bacterial exudation. 
Badly affected leaves become yellow and defo- 
liated. 

Under favourable conditions of humidity and 
temperature, side and mid-veins get infected. 
The infection extends to the petioles and fur- 
ther down to the tender stems, forming vertical 
streaks sometimes up to 2 in. in length. The 


initial grey colour of the infected petioles and 


stems later turns to deep brown or black. 
Shining gummy beads of bacterial ooze are a'so 
found on the infected stems which in advanced 
stages get slight to deep cracking. Round to 
irregular, water-soaked spots all over the nods 
ireluding tre edges are common. Constrictions 
of tre pods at one or more places are invariably 
due to engirdling of the pod bv the pathogen. 
Xanthomonas cassie Sp. nov. 

Short rod, Gram-negative, cansulated. not 
acid-fast. motile by a single polar flazelum, 
stains readily with common dyes and meacures 
1-2-2-1 x 0-8-1-04. On potetr dextrose agar 
plates. colories are smooth, circular with lohate 
margins, shining, convex, butyrous, colour 
pinard vellow (R), diam. 1-2 em. after 7 dovs 
with striations onlv at the peripherv: on nutvi- 
ent agar plate, colonies are flat. glistening wth 
fringed margin, colour wax yellow (R), diem. 
5 mm. after 4 davs; milk peptonised; litmus 
reduced: gelatin liauefied; casein and starch 
divested: acid hut no gas in dextrocze, lactose 
and sucrose: salicin, arabinose and plveerol not 
utilised: ammonia and hvdrogen sulphide pro- 
duced: nitretes not reduced: MR. and V.P. tests 
neeative: sedium chloride tolerant un to 3 per 
cent: non-linolvtic: T.efler’s solidifed blood 
serum liquefied in 10 davs: slight to fair growth 
in synthetic asparagin medium; fair growth in 
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Koser’s liquid and solid citrate media; optimum 
temperature 27°C.; thermal death point 51°C. 

The pathogen is carried through the seed of 
Cassia tora. 


Plant Path. Lab., 
Coll. of Agric., Poona, 
July 30, 1950. 


Y. S. KvutLKArnt. 
M. K. Parte. 
G. W. DHANDE. 


LIFE-HISTORY OF MUNTINGIA 
CALABURA L. 


Muntingia calabura L., grown in South Indian 
gardens, belongs to the family of Elzocarpacem. 
The only embryo'ogical work done in this 
family is that of Mauritzon.* 

The archesporium § differentiates in four 
p’aces in tke anther primordium. At each 
place it consists of a plate of 2-3 hypodermal 
cells. The wall of the anther becemes 5 cells 
thick. Out of these, the sub-epidermal layer 
develops into the fibrous endothecium and the 
innermost layer forms the tapetum which is of 
the secretory type. The pollen grains are sphe- 
rical, smooth walled and pvovided with three 
germ pores; they are 2-nucleate at the time of 
shedding. 

The ovules are anatropous, bitegmic and 
show a blunt chalazal outgrowth. The micro- 
pvle is zig-zag and formed bv both the inte7u- 
ments. Megaspores are arranged in ea linear 
tetrad and the chalazal one functions and forms 
the embryo sac according to the -Norm7l-tvne. 
Tre antipodels persist till the time of fert'li- 
sation and the polar nuclei fuse just before 
fertilisation. 

Urlike in other Malvales studied. the flowers 
in Muntinaia blossom when the ovules are still 
in the stege of small primordia in wh'‘ch the 
integument initials have not vet differentiated. 
Pollination occurs at this stage but fertilisation 
takes place on'y after 10-15 davs. A similar 
cordition is reported in the Amentife-z and 
orchids. There is a well marked transmitting 
tissue in the style and this runs continuous with 
the glandular epidermis that lines the p'acen- 
tz. The entry of the pollen tube is porogamous. 
Erdosperm is nuclear to start with but becomes 
cellular later. In the mature seed the nucellus 
is completely absorbed. 

Development of the embrvo corforms to the 
capzella-tyne. In the seed it is large and 
straight end its cells, like ‘those of the endo- 
spefm, store starch. The cells of the ovter 
epidermis of the inner integument become large 
and radially elongated and seem to help in 
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the nutrition of the young embryo. The struc- 
ture and development of te seed ccats are 
similar to those of other Malvales. A fuller 
account of the life history will appear else- 
where. 

My thanks are due to Prof. A. C. Joshi and 
Prof. G. N. Rangaswami Ayyangar for their 
kind encouragement. 
Dept. of Botany, 
Andfra University, 
Waltair, November 18, 1950. 


C. VenKATA Rao. 


* T am thankful to Prof. P. Maheswari for this 
information, 
1. Mauritzon, J., ‘‘ Zar Em»ryologie der Elaeocarpa- 


cex,” Art. f. Bot., 1933, 29A, 10. 


ACTIVE RELAXATION OF 
MAMMALIAN UNSTRIATED MUSCLE” 
DURING INHIBITION PRODUCED 

BY ADRENALINE ; 

Tue uterine horns of a virgin guinea pig are 
used. Those of a guinea-pig during early pre- 
gnancy are also suitable, provided only a small 
portion of the tuve is involved; o‘herwise, the 
pregnant uterus does not respond. Tre animal 
is killed with a blow on the head and the ute- 
rins horns removed and imm2rsed in sa'‘inec at 
25-30° C.; they are then spit Icngitudinaily, 
and, if pregnant, their contents removed. 

The muscles are placed in a petri dish con- 
taining saline, and adrenaline (1 in 100,000) is 
added. The composition of the saline was 
as described previously, being buffered 
with borate, po 8-1 (Singh, 1940, 1942). 
The muscles begin to actively relax immediate- 
ly. After about 10 minutes they b2gin to 
contract. As the tone thereafter increases, 
active relaxation becomes less or may even 
disappear if the experiment is reprated every 
30 minutes. The muscle may relax up to a 
maximum of 40 per cent. of its initial length. 
Tre elongation is not due to contraction of th2 
circular fibres, as there is no eversion of the 
split longitudinal edges; besides, substznces 
that cause contraction do not produce any 
elongation. 

Active relaxation may be produced by a 
concentration of adrenaline as low as 1 in 10 
million. The optimum temperature is 25-39° C. 
At 37°C., active relaxation is feeble and if the 
tone increases, it is absent. This action of the 
saline hos teen de-rrited previcuslv (S'nch and 
Singh, 1949). Substances that incre2zs2 «the 
tene, diminish or abolish active relaxation. 
These are lithium, ammonium, potassium, ex- 
cess of calcium, strontium, barium, bromide, 
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iodide, nitrate, thiocyanate. Asphyxia and 
cyanide abolish active relaxation; this may be 
partially restored by glucose. Iodoacetic acid 
also diminishes active relaxation. 
SunITa INDERJIT SINGH. 
INDERJIT SINGH. 
Physiological Laboratory, 
S. N. Medical College, 
Agra, 
October 9, 1950. 


1. Singh, I., /. Pysiol, 1949, 98, 155; Jud. Journal 
Med. es., 1942, 30, 623. 2. Sings, S. L.. and Singh, I., 
Curr. Scei., 1948, 17, 396; 1950, 19, 60; Proc. nd. Acad. 
Sci., 1949, 30, 343. 


ON THE OTCURRENCE OF FOLIAR 
ASCIDIA IN CLERODENDRON 
INFORTUNATUM GAERTN. 
ABNORMAL ascidia of Clerodendron infortuna- 
tum Gertn. (Fam.: Verbenacez) were first 
noticed by the writer in 1939 and the variations 

in the leaf-form a little later. 
The ascidium (Fig. 1) occupies the terminal 
apex of some shoot, being formed by the fusion 


Terminal asciliuam of Clerodend-on infortuntum 
(Nat. size). @ d-axillary buds. a «stalk of the ascidium. 
d s-dorsal side of the blades. gs-tne terniral engulfed 
bud growing out into a shoot. g-basal parts of the 
opposite petioles below the terminal ascidium. s/-a 
notiral slit ac the bise of tine ascidi.] stalk. s n-swollen 
node from which the ascidial stalk arises. v s-veatral 


side of the bla‘es. 


of two leaves opposed to each other. Its fused 
stalk arises from a node bigger than the normal 
ones. The terminal young kud is situated at 
the base, and is engulfed completely by the 
pouck-like fused stalk of the ascidium. This 
engulfed bud is very peorly develeped. Only 
in rare cases this bud develops and comes out 
through a natural slit at the base of the asci- 
dial stalk (Fig. 1, g, s.). At first the terminal 





Current 
Science 


aA and 
nay be 
ic acid 


NGH. 


tunmtum 
sidium. 
gulfed 
of the 
n. s/ma 
wollen 
reatral 


fused 
ormal 
ed at 
y the 
This 
Only 
*s out 
asci- 


rminal 


No. 2 ] 
Feb. 1951 


socketed bud elongates in a displaced and in- 
clined position but later on, the growing shoot 
assumes its normal vertical posit.on and the 
ascidium is displaced to one side. 

In the transverse section of tke ascidial 
stalk, it is found that the outer epidermis has 
uniseriate hairs, the cortex is differentiated into 
collenchymatous and parenchymatous cells and 
starch sheath is detected by treating a trans- 
verse section with Chlor-Zinc-Iodine solution. 
Isolated thick cells in smali patches of hard 
bast are found in the pericycle. In the trans- 
verse sections of the thicker sta'ks, however, 
these isolated patches were almost united to 
form a ring. Similar formation was recorded 
by Solereder! in the axis of other species of 
Clerodendron and some other genera. Crystals 
of calcium oxalate are abundant in the ground 
ticsue. The vascular bundles near about the 
middle part of the ascidial stalk are arranged 
in two concentric rings which are separated 
from each other by several layers of broad cells 
of parenchyma. The vascular bundles of the 
petiole of the normal leaf are arranged some- 
what in a kidney-shaped outline. When two 
such opposite petioles unite by their margins 
to form the ascidial stalk, the two sets of vas- 
cular bundles are rearranged and are turned 
into two distinct concentric rings—the outer 
ring being formed out of the ebaxial arcs and 
tre inner ring of the adaxial arcs of the two 
sets of normal vascular bundles of the opposite 
petioles. The vascular bundles*of the outer 
ring are co'lateral, large and are separated from 
one another by medullary rays of varying 
breadth. The large vascular bundles of the 
thick stalk of the ascidium usually increase in 
diameter by secondary growth as noted by 
Eames and MacDaniels.2 Compared with the 
vascular bundles of the outer ring, those of the 
inner are smaller, open collateral and inversely 
oriented. Slight activity of cork-cambium is 
found in the older stalks. Within tre inner 
ring of the vascular bundles several layers of 
cells of the ground tissue are observed. There 
is a central cavity which is bound by the inner 
epidermis with cuticle and often a few uni- 
seriate hairs (Fig. 2). Morphological and 
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Photomicrogrinh of a of a trans. sec, 
ef the as‘idil stals of Clr-od: ni-m inf rtunatum 
(Eye piece I X Oj. 8. LIIL @). 4 pzr-broad cells of 
parenchyma, sepxvating the outer and the ianer rings of 
vascular bun jles. c¢g-cells of the grouil tissue between 
the inner ring of vascular bundles an‘! the inner epider- 
mis bounding the central cavity (¢ 7). co'-collenchyma- 
ious cells of the pround tissue, 4-epi lermil hair. 4 & 
patches of hard Last. #e-inrer epidermis boundiag the 
central cavity (cz) running throughout the ascidial stalk, 
Zv—nverring of inversely cr.ented vascular bundles, 
m r-medullary rays, 0 e-cuter epi lernis. 0 outer ring of 
vasculzr bundles. fav—pireachymnatous cells of the ground 
tissue. f/-phloem. st. s-starch sheath. a-xylem. 


anatomical analysis of the cup reveals that the 
inner and. outer sides of the cup correspond 
respectively to the ventral and dorsal sides of 
the normal leaf. 

Fuller details will be published elsewhere. 


D. N.. CHAKRAVERTI. 
R. G. Kar Medical College, 
Calcutt>-4, 
August 29, 1950. 


1. Sclereder, H., Syetematis Anatomy of the Dic: tyledcone. 
Fng... Trzns. Oxford, 1928, 9, Fames, A. J and Mac- 


Taniels, T. H.. Am 
2nd. Ed., 1947. 
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CENTRAL BUILDING RESEARCH INSTITUJUTF. 


HE foundation-stone of the C2ntral Build- 
ing Research Institute at Roor’e2, Uttar 
Pradesh, was laid on February 10, 1951 by the 
Hon’ble Mr. Sri Prakasa, Minister for Natural 
Resources aad Scientific Research. The Insti- 


tute will undertake research on buildirg mate- 
rials, on engineering and structural aspects of 
buildicgs and their foundations ard on pro- 
blems of residential comfort, duratility of 
buildings and speed in their construction, 
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High-Speed Computing Devices. By the Staff 
of Engineering Research Associates, Inc. 
(McGraw Hill), 1950. Pp. xiii + 451. 
Price $ 6-50. 

In the words of the authors, “this volume is 
primarily a discussion of the mechanical devi- 
ces aad electrical circuits which can be incor- 
porated into computing machines”. Its contents 
originally formed a report prepared for the 
Office of Naval Research, U.S.A., on the state 
of development of computing machine com- 
ponents. The authors have therefore discussed 
not only methods which already exist, but also 
those which appear to be pvomising, although 
not sufficiently worked out at present. 

The book deals with both digital and analog 
computers and is divided into three parts: 
(1) The basic elements of machine computa- 
tion; (2) Computing systems; and (3) Physical 
components and methods. General considera- 
tions are contained in Chapters 1 and 2. The 
next two chapters deal with typ2s of e'ectronic 
counters, switches and gates. Then come three 
theoretical chanters on the functional apnroach 
to design, arithmetic systems and numerical 
analysis. The binary system kas a numer of 
advantages over other systems in the dsign 
of computers. Next follow three chanters on 
digital computing svstems such as simn’e desk 
caleulators, punched-card machines and lerse- 
scale electronic computers. Analog co;mputing 
systems, differential analysers and harmonic 
aalysers, etc., are discussed in a brief chap- 
ter. Part III includes a detailed discussion of 
arithmetic units (e.g. adders and multipliers), 
components for storage and transfer of data and 
data-conversion equipment iccluding input, 
cutput and redix-changing devices. In the end 
are given special techniques of possible use in 
automatic calculation and an outl’ne of some 
of the factors affecting the choice of com- 
ponents. 

On the whole a very comprehensive account, 
in which the latest information in each sub- 
ject has been preserted by specialists, the book 
is indispensable for any one who wishes to 
set up or use automatic computing machines. 
Particularly valuable is the extensive biblio- 
graphy included at the end of each chapter. 
The presentation is highly elegant and the 
treatment, although quite advanced, is easy to 


"m3™m of the point-group O 


understand and eminently practical. Scientists 
and statisticians have to be grateful to the 
authors for makig their report availavle to a 
wider circle of readers. 

G. N. R. 


Crystals and the Polarising Microscope. By 
N. H. Hartshorne and A. Stu2rt. Second 
Edition. (Edward Arnold & Co.), 1950, 
Pp. xii + 462 and 312 Figs. Price 59 sh. 
This second edition is a completely revised 

and en'arged versica of the earl‘er edition pub- 
lished in 1934. The sub-title, A Handbook for 
Chemists and Others, makes it clecr that the 
book is intended not only for the petrologist 
and the crystallographer but also for chemists 
and physicists who are finding mcre and more 
uses for the polarisation microscope in their 
studies. To make the latter familiar with the 
fundamentals of crystallography, the first four 
chapters deal with topics in morphology, sym- 
metry and crystal structure, stereographic pro- 
jection and a physical treatment of the prcp:- 
gation of light in crystals. Next follow a 
description of the polarising microscope ard of 
the methods for preparing and mounting speci- 
mens. Two excellent chapters contain the 
techniques for the examination of crystals in 
parallel and converge.t light respectively. The 
last four chapters deal with diverse topics such 
as the use of the universal stage, methods for 
identifying a crystal from its optical b2haviour, 
liquid crystals and the study of fibres and other 
biological materials. 

The details of the experimental techniques 
have been given with particular thoroughness, 
so that it should be possible for a student to 
learn them without the help of an instructor. 
The theoretical background is also amoly 
covered, though mathematical details are strict- 
ly omitted. The modern Hermann-Mauguin 
nomeaclature is used throughout for point- 
groups and space-groups. However, a few 
errors have crept into the description of these 
symbols. Trus, the authors have wrongly 
stated that the second m in the description 
is a vertical plane 
of symmetry. Actually, it is a diagonal plane, 
parallel to (110). In Fig. 54 also, the diagonal 
planes are omitted. The statement, “Hence the 
symbol 6, means that the operation of such 4 
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six-fold screw axis is equivalent to a transla- 
tion of the lattice by the length of one cell” is 
not correct. The associated translatio.: must be 
c/6, not c. A number of similar errors occur 
in pp. 59-61. These have been pointed out 
mainly so that they may be rectified in a future 
edition, but they do not detract from the ex- 
cellence of the book, which will serve as a 
suitable text-book for studeits of mineralogy 
and a useful reference book for physicists and 


chemists. 
G. N. RAMACHANDRAN. 


An Introduction to Electronics. By J. Yarwood. 
(Published by Chapman & Hall, London), 
1950. Pp. ix + 329. Price 28 sh. nett. 

When a large number of books on Electro- 
nics already exist, the additio. of this work to 
the number calls for an explanation. This, the 
author has clearly set out as the need of a book 
of an intermediate standard betweea the ad- 
vanced works and the more elementary ones. 
Besides, in the opinioa of the reviewer, the 
book lays special emphasis on the physical 
principles and sets out to give a clear picture 
of the subject as a physicist looks at it. Such 


books are not many in the field. Further, the 
treatment is elemeatary although quite com- 


plete. The exposition is very lucid. As such, 
the book should be most welcome to all phy- 


’ sicists who are not familiar with this branch 


and to present-day students of physics and 
engiaeering as a very good introduction to the 
subject. The inclusion of chapters on the 
electron microscope and the U.HF. tubes is 
very appropriate and adds considerably to the 
utility of the book. All types of tubes and the 
principles underlying their application includ- 
ing the cathode-ray tube and the photo- 
electric tube come up for treatment. Every- 
where, the treatment is well balanced, clear 
and correct. 

The printing and general get-up of the book 
is very good. The diagrams are well-drawn 
and reproduced. There is a good bibliography 
at the end and an index. 

The reviewer may add a few suggestions and 
these should not be misunderstood as criticism. 
A book of this type goes to a student as an 
introduction to the vast field of electronics and 
electronic engineering. As such, it is necessary 
that there should be at the ead of each chap- 
ter a few questions and more particularly a 


number of numerical problems with answers. 


The real test of a person knowing electronics 
is his ability to calculate and then rig up a 
few circuits. Another desirable feature to be 
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included is to reproduce typical valve data as 
given by a manufacturer aud then set out to 
calculate a few particulars. This need not be 
done everywhere, but a few. typical cases will 
be useful. Both these features can be incorpo- 
rated without adding to the bulk of the book 
by compressing the first four chapters o. eiec- 
tricity and magnetism. 
S. V. CHANDRASHEKHAR ATYA. 


Radio Aids to Navigation. By R. A. Smith. 
Edited by J. A. Ratcliffe. (Published by the 
Cambridge University Press in the Modern 
Radio Technique Series), 1950. Pp. xii + 
114. Price 9 sh. nett. 

This little book is a most welcome addition 
to the available literature and both the author 
and the publishers are to be co..gratulated for 
producing the book. The amount of literature 
now available in this field is so vast that the 
honours student in communication e..gineering 
is at a loose end. With the limitations of t.me 
and the wide variety of subjects that such a 
student has to study, it is dfficult to expect 
him to go through journals or special numbers 
like the Radio Location Supplement of the 
I.E.E. This book presents all the information 
necessary in a clear manner without goiug into 
details. 

The book is mainly concerned with aids to 
air navigation and is div:ded iato fifteen chap- 
ters. It deals with short range navigational 
aids like radar interrogators and responder 
beacons, D/F, V.H.F. ranges, Gee, etc. after a 
brief historical introduction, which brings out 
clearly the problems that presented themselves. 
This is followed by long range navigational aids 
like the loran, c.w. systems, etc. Radio alti- 
meters, iastrument landing, airfield control, etc., 
also come up for a balanced treatment. Being 
mainly descriptive, the book discusses in a 
very lucid manner each system. Although a 
British publication, adequate reference is made 
to developments that took place in Germany 
and the U.S.A. as in v.h.f. D/F. 

The printing and get-up of the book are ex- 
cellent. The diagrams and plates are well re- 
produced. The book is indispensable to any 
communication engineering or physics library. 

S. V. CHANDRASHEKHAR ATIYA. 


Carotenoids. By Paul Karrer and Ernst Jucker, 
translated by E. A. Braude. (Elsevier Pub- 
lishing Co., Amsterdam), 1950. Pp. x + 384. 
Price $ 8-50. 

The carotenoids, constituting a group of yel- 
low to red pigments, are of great interest for 
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a variety of reasons, among which are their 
relationship to vitamin A (several carotenoids 
being precursors of this vitamin), their wide 
distribution in nature (in plants as well as 
animals), their cnemical character as polyenes 
and as isoprene derivatives, their light absorp- 
tion characteristics, and the appications of 
chromatography to separations in the carote- 
noid field. When Palmer wrote in 1922 the 
first book on the carotenoids, little was known 
of their chemistry. Zechmeister, who has made 
many contribut:ons to our knowledge of the 
carotenoids, particularly cis-trans isomerism 
and absorption spectra, reviewed the chemistry 
of the carotenoids in a book published in 1934. 
The present book not merely brings the mate- 
rial up to date, but is also a comprehensive 
treatise which gives a detailed, fully document- 
ed and very readable account of the carotenoids. 
It is well known that much of the recent work 
on tkese pigments has been carried out in 
Karrer’s laboratories; the Swiss edition of the 
book appeared in 1948, and the English edition 
has the advant2ge that the translation has been 
made by a member of the Heilbron school 
which has been responsible for a long series of 
important papers on the chemistry of vitamin A 
and related polyenes. 

The book is divided into two parts—gencral 
and special. The nine chapters of the general 
part deal with the occurrence, distribution and 
formation of the carotenoids in nature, isoia- 
tion and estimation of the pigments, methods 
of determining their chemical constitution, cis- 
trans isomerism, and the synthesis of ce2rote- 
noids. The individual carotenoid pigments are 
treated in five chapters in the special nort. 
While the literature survey is complete and in- 
cludes many hundreds of references, the mate- 
rial is presented with remarkable clarity. 
More attention might perhaps have been paid 
to recent work on carotenoid metabolism and 
the physiological activity of pro-vitamins A in 
relation to their stereochemistry, but otrer- 
wise, this monograph will be for many years the 
indispensable book for study and reference to 
which workers on any aspect of the carotenoids 
will turn. A special word of praise is neces- 
sary for the very high quality of the p~inting. 

= ¥. 


Research Bulletin of the East Puniab Univer- 
sity. Vol. I, Nos. 1, 2, 3, 4 and 6. Price Rs. 2. 
The Bulletin of the East Punjab University 

recently published, i.tends to issue at least one 


Reviews 


[zen 
Science 
publication on the average per month, the sub- 
jects covered being Botany, Zoology, Physics, 
Chemistry, Astronomy, Mathematics and Geo- 
graphy. 

No. 1 of the Bulletin contains a paper by 
Messrs. Viswaiiath and Gurdev Kaur Gill on the 
Parallelism between Variations of Taxonomic 
Value and Cytological Resemblances in Allied 
Species; Nos. 2 and 3 contain a Table of Values 
of Liouville’s Function L(t) by Haasaraj 
Gupta; No. 4 by the same author gives a simple 
preof of the Prime Number Theorem based on 
Selberg’s Formula, while No. 6 describes an 
Air Control Thermo-Regulator by M. L. 
Lakhanpal. 

Considering the excellent start it has made, 
it is hoped that the future issues will serve to 
advance tre development of scientific research 
in this country. 


Muscular Contraction—A Topic in Molecular 
Physiology. By W. F. H. M. Mommaerts. 
(New York: Interscience Publishers, Inc; 
London: Interscience Publishers, Ltd.), 1950. 
Pp. ix + 191. Price $ 4-2. 

The advance in this field of science is so 
rapid, that there is every justification for the 
appearance of such a booklet. It is very valu- 
able for those who seek an introduction into 
this field of study and to those wro must keep 
abreast of the present state and the latest deve- 
lepments of the problem. There is mention and 
discussion of the most recent biochemical in- 
vestigation on the mechanism of contraction in 
striated muscle, and description of the actual 
experimental discoveries and their immediate 
interpretatic.rs. This problem has received wide 
and many-sided attentica for several genera- 
tions, the work of Meyerhof and Hill teing 
specially significant, and more recently that of 
Szent-Gyorgyi. 

The book coztains fifteen chaptcrs, d2voted 
to qualitative and quantitative aspects of muscle 
metabolism, sequence of events in muccu'ar 
activity, muscle proteins, muscle fibres, reaction 
between ATP and myosin, etc. The scope of 
the subject-matter is necessarily iim‘ted in a 
book of this size, but there is much stimulaticg 
information which should appeal to a very 
wide circle of readers wishing to know more 
about developments in there subjects. It 
is a pleasure to see such a book. 

INDERJIT SINGH. 
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SCIENCE NOTES AND NEWS 





Madras University Endowment Lectureships 

for 1951-52 

Applications for Lectureships will be received 
by the Registrar not later than the 15th March 
1951. Applicants are requested to give full 
particulars regarding their qualifications, etc., 
and the subject selected by them for the lec- 
tures. The lectures are ordinarily to be deli- 
vered before the end of January 1952. 

Separate applications should be submitted 
for each lectureship. 

The principal terms and conditions of award 
are given below: 

1. The Maharaja of Travancore Curzon 
Lectureships.—Three lectureships of the value 
of Rs. 250 each, relating to: (a) Medicine— 
Clinical; (b) Engineering; and (c) Agriculture. 

2. The-Dr. Elizabeth Matthai Lectureship— 
Value Rs. 300.—A course of not less than three 
lectures should be delivered on a subject em- 
bodying the results of original investigations 
in some branch of Medicine and Surgery— 
preference being given to a subject having spe- 
cial reference to the requiremeits of women 
and children. 

3. The Dr. A. Lakshmanaswami Mudaliar 
Lectureship—Value Rs. 500—A ccurse of not 
less than three lectures should be delivered at 
Madras on any subject pertaining to Medicine 
in any of the various departments including 
Medical Fducation, Medical Relief and Public 
Health and History of Medicine. 


Ramanujam Memorial Prize, 1951 

“The Ramanujam Memorial Prize” of the 
value of Rs. 500 will be awarded for the best 
essay or thesis written on any braxch of Mathe- 
matics, embodying the result of the personal 
investigations of the author and contaicing clear 
evidence of independent and origiaal research 
The prize is open to all persons born or domi- 
ciled in India. Intending competitors should 


forward their essays or theses so as to reach 


the Registrar, University of Madras, not later 
than the Ist December 1951. Further details 
can be had from the Registrar. 


International Seminar 

An international seminar is being organised 
by the World Federation of United Nations 
Associations in connection with the Seventh 
Sessioa of the Economic Commission for Asia 
and the Far East (ECAFE). The semiaar will 


be held at Lahore (Pakistan) from February 
27 to March 7, 1951, concurrentiy wiih we 
Commissions Session. 

The ovject of tce seminar is to make more 
widely k..own the work oi toe Un.ved Nations 
and especially of the ECAFE. The lectures at 
the seminar will be so arranged that those at- 
tending the semunar will also be able to aitend 
the meeti..g; of the Commussion. 


European Physics Laboratory 

Offers have come trom Italy and France of 
financial help to permit UN£xSCO to study the 
possibility or setting up a West European Phy- 
sics Laboratory for High Energy Part:cies. 
The stuay is to be made under tae direct:on of 
Prof. Pierre Auger. It is prcposed tuat the 
laboratory should house a cosmotron for p.o- 
ducing particies of enormous energy. 


Sir Alexander Fleming 

Sir Alexander Fieming, the well-known 
Britush scientist who discovered Peniciiiin, las 
been elected an Honorary Feiuow of the Natio- 
nal institute of Sciences in India. 


Origin and Distribution of Cultivated Plants 

in South Asia 

Tke Indian Society of Genetics and‘ Plant 
Breeding i: coliabcration w.tu the UNiscO 
Office, Delhi, organised a Symposium on tne 
above subject in Veihi from Jaiuuary 12 to 15. 
Besides participants from the counties of South 
Asia, Prois. LKdgar Anderson (U.S.A.), S. C. Har- 
laid (U.K.) and A. Muntzing (Sweden) purt- 
cipated and there was a delegation of four 
Chinese botanists from the Acauemia Siuica. 
The complete proceedings will be published by 
the sponsoring Society and ord2is may he 
placed with the Secretary of the Society, 
C/o Division of Botany, Indiaa Agricultural 
Research Institute, New Delhi 5. A few sets 
of the abstracts of the papers contributed to 
the Symposium together w.th a short account 
of the discussions may be had from tke 
UNESCO Office for inst tutions. 


Facilities for Study Abroad 

In order to help all those in need of infor- 
mation, a book entitled Study Abroad collecting 
all information about financial ass :siance fcr 
study and training in all foreign lands was 
published by UNESCO first in 1343, which js 
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now in its third edition listing in ail 35.000 
Oliers. This buux Is vou saie at vu sitilugs from 
UNisCO’s olfiicial sales agents (fur Inua, Ux- 
ford Book and Statiouery Co., Scurdia House, 
Connaught Circus, New Delhi). Any booxsener 
in any other country may aiso procure it from 
the nearest saies agenis for puv.icaton ol 
UNESCO. 


Dr. Bharucha 

Dr. F. R. Bharucha, Professor of Botany, In-- 
stitute of Science, Bomoay, who attended ire 
Seventh Incernational Botauical Cougre:s held 
last July in Stockholm as a delegace of the 
Governments OL india ana Komway, has been 
appointed a Delegate for India o. the fullow- 
ing Inte:national Commuss:ons: 

(a) Invernauonal Culuiuissi0on 
Ecology. 
(vu, international Commission for Phytoso- 
ciological Nomenclature. 
(c) International 
Grassland Ecology. 

nese three Commissions and Sub-Commis- 
sions are under the auspices of the Inter..ationa! 
Union of Biological Sciences of the UNESCO. 

(d) International Sub-Commission on the 
Vegetation Ca:tography on tne scate 1:1,000,000. 

As a Delegate for India, Dr. Bharucha will co- 
ordinate the work on Grassiand Ecology in 
India and promote work on Phytosociological 
basis, and call for an All-India Conference on 
Grassland Ecology and cn Vegetation Carto- 
graphy shortly. 


for Applied 


Sub-Commission for 


Indian Phytopathological Society 

At the Annual General Meeting of the 
Indian Phytopathological Society held on 
8rd January, 1951, at Bangalore, the follow- 
ing office-bearers were elected to the Council 
for the current year:— 


President: Dr. M. K. Patel. Vice-President: 
Dr. R. P. Asthana. Secretary-Treasurer: Dr. R. 
Prasada (1950-52). Councillors: North Zone— 
Dr. M. K. Hixgorani; Mid-East Zone—Dr. P. R. 
Mehta; Eastern Zone—Prof. S. R. Bose; Central 
Western Zone— 


Zone—Dr. S. Vaheeduddin; 
Dr. M. N. Kamat; Southern Zone—Sri. T. S. 
Ramakrishnan. 


Zoological Society of India 

The following were elected as Officé-bearers 
of the Zoological Society of India, at the An- 
nual General Body Meeting of the Society held 
at Bangalore in January this year: 


Current 
ocrence 


President: Dr.. K. N. Bhal, Professcr of 
Zoology, Luck.ow University, Lucknow; Vice- 
Presidents: Dr. S. L. Hora, Director, Zoological 
Survey of India, Calcutta; Dr. M. A. Muszhe, 
Principal, Amraoti Co.lege, Amraoti; Secreia, y: 
Dr. M. L. Roonwal, Forest Entomologist, Forest 
Research Institute, Dehra Dun; Treasurer: 
Dr. B. S. Chauhan, Zoological Survey of India, 
Caicutta; Editor: Dr. B. N. Chopra, Fisher.es 
Deveiopment Adviser, Govt. of India, New 
Delhi; Members: Dr. H. S. Pruthi, Piant Pro- 
tection Adviser to Govt. of Tudia, Munistiy of 
Agriculture, New Delhi; Dr. N. K. Panixkar, 
Chief Research Officer, Central Marine Fishe- 
ries Research Station, Mandapam; Dr. A. B. 
Misra, Professor of Zoology, Banaras Hindu 
University, Banaras; Dr. H. R. Mehra, Profes- 
sor of Zoology, Allahabad University, Allaha- 


' bad; Prof. R. V. Seshaiya, Professor of Zoology, 


An..amalai University, Annamalainagar; 
Dr. Bhaskaran Nair, Professor of Zoology, 
University College, Trivandrum. 


ERRATA 
Vol. 20, No. 1, page 14, column 1: Note on 
“Compressibility and Complex Formation in 
Electrolytes”. 


Line 7: read F,—F instead of F,=F» 
Line 11: The expression should read 


as follows : Kz—Ko=f (D, P, V) (2»;2z,;2)8 C4 

Line 16: The sente.ice beginning with “The 
consequent decrease . . . is predominant” should 
read as follows: “The consequent decrease in 
valence factor (s»,z;2)3/2, and ionic density 
are seen to involve a decrease in K, actually 
observed, etc., . . . is predominant”, 

The references to the Note are as follows: 


1, Nayar and Pande, Prec. /nd. Acad. Sei., 1948, 
27A, 285; 3:19. 2. Narasimhan.urty, /did., 1950, 
31A, 160. 3. Bachem, Zeits. f. Phys., 1936, 101, 541. 
4, Gucker, Chem. Xev., 1933, 13, 111. 5. Glasstone and 
Saunders, /. Chem. Soc., 1923, 123, 2134, 








Vol. 20, No. 1, page 14, coloumn 2, line 30: 
Note on “Polarisation of Brillouin Components 
in Light-Scattering in Liquids”. 

The sentences beginning with “The scatter- 
ing ... recent note®”’ should read as follows: 
“The scattering due to ‘t,’ waves is stronger 
of the two, and evidence for the existence of 
such waves has been given by me in a recent 
note.®” 
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